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Synthesis. Compounds 1−3 were prepared according to synthetic routes shown in Scheme 1.
Detailed experimental procedures are given below. 4-(1,2,2-Triphenylvinyl)phenylboronic acid (8). To a stirred solution of 7 (1.00 g, 2.43 mmol) in THF (60 mL) at −78 o C under nitrogen was added n-BuLi (1.67 mL, 1.6 M in hexane, 2.67 mmol) dropwise. After stirred at −78 o C for 30 min, trimethylborate (0.76 g, 7.29 mmol) was added and the mixture was stirred for 30 min at −78 o C. The mixture was then warmed to room temperature and acidified with 50 mL of 10% aqueous hydrochloric acid solution. The organic layer was separated after stirred for 3 h and the aqueous layer was extracted with 100 mL ethyl acetate three times. The organic layers were combined and dried over Na 2 SO 4 . After solvent evaporation under reduced pressure, the crude product was purified by silica gel column chromatography using petroleum ether/ethyl acetate (4:1 v/v) as eluent. White solid 8 was isolated in 54% yield. IR (KBr), υ (cm -1 ): 3422, 3209, 3059, 3022, 1604, 1494, 1443, 1406, 1352, 1184, 1079, 1016, 755, 701. 1 H NMR (400 MHz, CDCl 3 ), δ (TMS, ppm): 7.88 (d, J = 8 Hz, 2H), 7.46 (d, J = 8 Hz, 2H), 7.10 (m, 9H), 7.03 (m, 6H).
13
C NMR (100 MHz, CDCl 3 ), δ (ppm): 148.26, 143.49, 143.44, 143.39, 141.75, 140.73, 134.92, 132.82, 131.30, 130.98, 130.89, 127.71, 127.65, 126.66, 126.53 washed with water and dried over Na 2 SO 4 . After solvent evaporation, the crude product was purified by silica gel column chromatography using petroleum ether as eluent. White solid of 9 was isolated in 75% yield. IR (KBr), υ (cm -1 ): 3053, 3022, 1957, 1903, 1583, 1490, 1442, 1392, 1070, 1009, 824, 754, 702, 143.61, 143.29, 143.17, 141.12, 133.62, 131.86, 131.76, 131.56, 128.72, 128.53, 128.41, 127.65, 127.53, 127.35, 121.38, 121.23 143. 76, 143.73, 142.72, 141.02, 140.60, 140.53, 138.30, 138.22, 131.74, 131.40, 131.32, 127.74, 127.64, 127.61, 126.45, 126.39, 125.99, 125.87 After stirred for 0.5 h, the mixture was refluxed for 24 h. The reaction was quenched with 10% aqueous K 2 CO 3 solution and filtered. The filtrate was extracted with dichloromethane three times.
The organic layer was washed with water and dried over Na 2 SO 4 . After solvent evaporation, the crude product was purified by silica gel column chromatography using petroleum ether as eluent to
give 11 as white solid in 83% yield. IR (KBr), υ (cm -1 ): 3049, 3021, 2919, 1950, 1895, 1809, 1596, 1510, 1489, 1442, 1183, 1112, 1073, 1028, 821, 803, 738, 700, 609, 530 g, 5.46 mmol) was injected in one portion. The solution was stirred overnight and warmed to room temperature gradually. The reaction was quenched by adding 100 mL of 2 M aqueous hydrochloric acid solution. The organic layer was separated and the aqueous layer was extracted with 100 mL ethyl ether three times. The organic layers were combined and dried over Na 2 SO 4 . After solvent evaporation, the residue was purified by silica gel column chromatography using petroleum ether/ethyl acetate (4:1 v/v) as eluent to give the desired product as a yellow solid in 80% yield. IR (KBr), υ (cm -1 ): 3054, 3021, 2833, 2728, 1698, 1599, 1489, 1439, 1306, 1215, 1166, 1069, 826 143.61, 143.10, 142.56, 141.08, 140.86, 140.72, 140.59, 135.38, 131.66, 131.39, 131.29, 131.08, 129.87, 128.29, 128.13, 127.72, 127.66, 127.61, 126.45, 126.40, 125.71 4 was slowly added. The mixture was slowly warmed to room temperature, stirred for 0.5 h, and then refluxed overnight. The reaction was quenched with 10% aqueous K 2 CO 3 solution and large amount of water was added until the solid turned to grey or white. The mixture was extracted with DCM for three times. The organic layers were combined and washed with brine twice. After solvent evaporation, the crude product was purified on a silica gel column using hexane as eluent. A yellow solid was obtained in 90% yield. IR (KBr), υ (cm 143.76, 141.73, 132.28, 132.14, 131.97, 131.94, 128.66, 128.51, 127.65, 127.52, 120.94, 84.17 
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evaporation under reduced pressure, the residue was purified by silica gel column chromatography using petroleum ether as eluent. Yellow solid of 3 was isolated in 95% yield. IR (KBr), υ (cm -1 ): 3074, 3019, 1945, 1893, 1598, 1490, 1443, 1393, 1261, 1072, 1013, 814, 751, 696, 478 143.50, 143.42, 143.33, 143.11, 141.63, 140.95, 140.28, 131.33, 131.30, 131.00, 130.90, 127.80, 127.72, 127.64, 126.74, 126.65, 126.57, 121.41, 121 .06. room temperature and acidified with 50 mL of 10% aqueous hydrochloric acid solution. After stirred for 3 h, the organic layer was separated and the aqueous layer was extracted with 100 mL ethyl acetate three times. The organic layers were combined and dried over Na 2 SO 4 . After solvent evaporation under reduced pressure, the residue was purified by silica gel column chromatography using petroleum ether/ethyl acetate (4:1 v/v) as eluent to give 8 as a white solid in 74% yield. IR (KBr), υ (cm -1 ): 3391 (OH), 3053, 3022, 1703, 1605, 1548, 1509, 1491, 1402, 1344, 1182, 1108, 1074, 1017, 838, 817, 751, 698, 652, 478 . 4,4'-(1,2-Diphenyl-1,2-ethenylene)dibenzaldehyde (19). To a stirred solution of 9 (2.00 g, 4.08 mmol) in 50 mL anhydrous THF was added n-BuLi (6.4 ml, 1.6 M in hexane, 10.2 mmol) at −78
HRMS (MALDI-TOF
143. 74, 142.77, 141.03, 140.61, 138.29, 138.21, 132.03, 131.76, 131.41, 131.32, 128.66, 128.47, 128.35, 127.96, 127.77, 127.64, 126.84, 126.52, 126.45, 126.17, 126.00, 125.87. o C under nitrogen. The mixture was first stirred for 2 h at this temperature and then warmed to room temperature. After stirred for 1 h, the mixture was cooled again to −78 o C and N-formylpiperidine (1.39 g, 12.24 mmol) was added in one portion. The solution was stirred overnight and allowed to warm to room temperature gradually. 100 mL of 2 M aqueous hydrochloric acid solution was added to quench the reaction. After stirred for 2 h, the organic layer was separated and the aqueous layer was extracted with 100 mL ethyl ether three times. The organic layer was dried over Na 2 SO 4 . After solvent evaporation under reduced pressure, the residue was purified by silica gel column chromatography using petroleum ether/ethyl acetate (4:1 v/v) as eluent to give the desired product as S12 a yellow solid in 66% yield. IR (KBr), υ (cm -1 ): 3063, 3023, 2816, 2727, 1693, 1599, 1306, 1210, 1163, 829, 763, 699 . 62, 142.23, 141.68, 134.73, 131.91, 131.86, 131.15, 129.31, 128.02, 127.31 , 3026, 1948, 1909, 1596, 1511, 1491, 1443, 1073, 1011, 840, 811, 762, 698, 628, 573 142.42, 142.31, 140.39, 139.78, 132.27, 131.10, 130.59, 130.53, 130.29, 130.13, 129.29, 127.88, 127.24, 127.09, 126.19, 126.07, 120.70, 89 .02 (Ar−C≡). a Abbreviation: HOMO = highest occupied molecular orbital, LUMO = lowest unoccupied molecular orbital, and E g = energy band gap = LUMO-HOMO. 
